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(57) ABSTRACT

Techniques for delivering data or information onto a vehicle
and for delivering data off of a vehicle include a data
distribution system having multiple interfaces that are
fixedly connected to the vehicle, and that provide access to
multiple types of data bearers connected to external net-
works. A bearer selector engine may select a particular data
bearer for delivery of data based on a set of selection criteria,
which may be indicated in a set of selection rules on-board
the vehicle. The selection criteria may be based on bearer
characteristics, data characteristics, vehicle operating state
and/or other current conditions, priority, a feature or service,
and/or user preference. Using one or more on-board net-
works, data may be generated by an on-board originating
device and routed for external delivery, or external data may
be delivered to an on-board destination device. Data deliv-
ery may occur while the vehicle is en route.
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VEHICLE DATA DISTRIBUTION SYSTEM
AND METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority to and the
benefit of U.S. patent application Ser. No. 16/538,013 filed
on Aug. 12, 2019 and entitled “Vehicle Data Distribution
System and Method,” which claims priority to and the
benefit of U.S. patent application Ser. No. 13/675,200 filed
on Nov. 13, 2012, entitled “Vehicle Data Distribution Sys-
tem and Method,” and now issued as U.S. Pat. No. 10,382,
555, the entire disclosures of which are hereby incorporated
by reference herein for all purposes.

FIELD AND BACKGROUND OF THE
DISCLOSURE

Technical Field

[0002] The instant disclosure generally relates to distrib-
uting data to and from a vehicle. More particularly, the
instant disclosure generally relates to transmitting, from the
vehicle, data generated by an on-board device and receiving,
onto the vehicle, data destined for an on-board device.

Background

[0003] A known system for delivering data or information
onto and off of a vehicle generally operates independently of
other known data delivery systems. Typically, a known
system uses a pre-defined and essentially fixed bearer to
transfer data onto and off of a vehicle. Furthermore, the time
period or travel state of the vehicle during which data is
allowed to be transferred onto and off of the vehicle typically
is also essentially fixed based on the application or use of the
data. For example, data corresponding to known in-flight
entertainment (e.g., movies, news clips, etc.) typically is
manually loaded onto a storage drive on-board the aircraft
while the aircraft is docked at a terminal. Similarly, infor-
mation collected during flight into a “black box™ or crash
survival memory unit typically is retrieved via manually
initiated instruction only after an aircraft has landed. In
another example, an aircraft employs either a satellite com-
munications network or an air-to-ground (ATG) communi-
cations network for delivering data corresponding to pas-
senger telephone and data transfer during flight, but not
both. Other data systems which may be on-board a vehicle
(such as navigation systems, systems for receiving real-time
traffic or weather data, systems to send and receive com-
munications and alerts between the vehicle and stationary
ground personnel, various devices on-board the vehicle
requiring software updates, systems for collecting vehicle
operating data, and the like) may also deliver and receive
data independently of other data systems on-board the
vehicle, and further may be limited to transferring data only
a particular time period and/or only when vehicle is in a
particular travel or operating state.

BRIEF SUMMARY OF THE DISCLOSURE

[0004] This Summary is provided to introduce a selection
of concepts in a simplified form that are further described
below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the
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claimed subject matter, nor is it intended to be used to limit
the scope of the claimed subject matter.

[0005] An embodiment of a method for distributing data
or information onto a vehicle may include selecting, based
on a selection criterion, a particular bearer from a plurality
of bearers. The plurality of bearers may be of different types
and may be coupled to interfaces for receiving information
onto the vehicle. The interfaces to the plurality of bearers
may be fixedly coupled to the vehicle. The method also may
include causing information to be received onto the vehicle
using the selected bearer, and routing the information to a
destination device that is on-board the vehicle. In some
embodiments, a subsequent bearer may be determined, and
at least a portion of the information may be received onto the
vehicle using the subsequent bearer.

[0006] An embodiment of a method for distributing data
or information that is generated on-board a vehicle may
include selecting, based on a selection criterion, a particular
bearer from a plurality of bearers. The plurality of bearers
may be of different types and may be coupled to interfaces
for transmitting information from the vehicle. The interfaces
to the plurality of bearers may be fixedly coupled to the
vehicle. The method may further include receiving informa-
tion generated by an originating device that is on-board the
vehicle, such as at a data distribution device, and causing the
information to be transmitted from the vehicle using the
selected bearer. In some embodiments, a subsequent bearer
may be determined, and at least a portion of the information
or data may be transmitted from the vehicle using the
subsequent bearer.

[0007] An embodiment of a data distribution system on a
vehicle includes a memory and computer-executable
instructions stored on the memory and executable by a
processor. The computer-executable instructions may be
executable to select a particular bearer from a plurality of
bearers. The computer-executable instructions may be fur-
ther executable to cause first data to be received onto the
vehicle via an interface that is fixedly coupled to the vehicle
and that allows access to the particular bearer. The data
received onto the vehicle may be routed to a destination
device on-board the vehicle. Additionally or alternatively,
the computer-executable instructions may be executable to
cause second data to be transmitted from the vehicle via the
interface corresponding to the particular bearer, or via
another interface corresponding to another selected particu-
lar bearer. The second data may be generated by an origi-
nation device on-board the vehicle. Each interface of the
plurality of interfaces may be included in a vehicle portal
device fixedly connected to the vehicle.

[0008] Inan embodiment, an information distribution sys-
tem for distributing data to and from a vehicle may include
an on-board information distribution device having a plu-
rality of connections to a plurality of interfaces correspond-
ing to a plurality of bearers. The plurality of bearers may be
configured to allow data to be transmitted from the vehicle
and/or to allow data to be received onto the vehicle, and the
plurality of bearers may be of different types. The plurality
of interfaces may be fixedly coupled to the vehicle. The
information distribution system may also include a bearer
selector engine to select a particular bearer from the plurality
of bearers for data transfer.
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BRIEF DESCRIPTION OF SEVERAL VIEWS OF
THE DRAWINGS

[0009] FIG. 1 includes a block diagram of an example
ground based information or data distribution system for
distributing information or data to a vehicle;

[0010] FIG. 2 illustrates examples of various vehicles that
may communicate with the ground based information or
data distribution system of FIG. 1;

[0011] FIG. 3 is a block diagram of an embodiment of the
information or data distribution system of FIG. 1;

[0012] FIG. 4 is an example method for distributing exter-
nally generated data to devices that are on-board a vehicle;
and

[0013] FIG. 5 is an example method for transmitting, from
a vehicle, data that is generated on-board the vehicle.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0014] Although the following text sets forth a detailed
description of numerous different embodiments, it should be
understood that the legal scope of the description is defined
by the words of the claims set forth at the end of this patent
and equivalents. The detailed description is to be construed
as exemplary only and does not describe every possible
embodiment since describing every possible embodiment
would be impractical. Numerous alternative embodiments
could be implemented, using either current technology or
technology developed after the filing date of this patent,
which would still fall within the scope of the claims.

[0015] It should also be understood that, unless a term is
expressly defined in this patent using the sentence “As used
herein, the term © > is hereby defined to mean . . . ” or
a similar sentence, there is no intent to limit the meaning of
that term, either expressly or by implication, beyond its plain
or ordinary meaning, and such term should not be inter-
preted to be limited in scope based on any statement made
in any section of this patent (other than the language of the
claims). To the extent that any term recited in the claims at
the end of this patent is referred to in this patent in a manner
consistent with a single meaning, that is done for sake of
clarity only so as to not confuse the reader, and it is not
intended that such claim term be limited, by implication or
otherwise, to that single meaning. Finally, unless a claim
element is defined by reciting the word “means” and a
function without the recital of any structure, it is not
intended that the scope of any claim element be interpreted
based on the application of 35 U.S.C. § 112, sixth paragraph.

[0016] Any or all of the contents of the present disclosure
may operate in conjunction with any or all of the contents of
the disclosure of co-pending U.S. patent application Ser. No.
13/675,194 entitled “PUBLISHER AND SUBSCRIBER
MESSAGING SYSTEM AND METHOD” (Attorney
Docket No. 32045/47062) and filed on Nov. 13, 2012, the
contents of which are hereby incorporated by reference in
their entirety. Additionally or alternatively, any or all of the
contents of the present disclosure may operate in conjunc-
tion with any or all of the contents of the disclosure of
co-pending U.S. patent application Ser. No. 13/675,190
entitled “GROUND SYSTEM FOR VEHICLE DATA DIS-
TRIBUTION” (Attorney Docket No. 32045/47060) and
filed Nov. 13, 2012, the contents of which are hereby
incorporated by reference in their entirety.
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[0017] FIG. 1 illustrates an example information distribu-
tion system 100 (also referred to interchangeably herein as
a “data distribution system”) that is included on-board a
vehicle 102. The information or data distribution system 100
is configured to distribute data or information onto a vehicle
102, from the vehicle 102, or both onto and from a vehicle
102. At any given moment in time, the information distri-
bution system 100 may be in communicative connection
with one or more networks 1054-105f that are disposed,
managed, and/or hosted, for the most part (if not entirely),
externally to the vehicle. As such, the networks 105a-105f
are referred to herein as “external networks,” and may be
data networks, communication networks, or a combination
of data and communication networks. For example, the
external network 1055 may be a public, ground-based data
or communications network, such as the Internet and/or the
PSTN (Public Switched Telephone Network). The external
network 105/ may be a ground-based private data and/or
communications network. Generally, as referred to herein, a
“ground” network or a “ground” computing device refers to
networks and computing devices that are not being trans-
ported by the vehicle 102. Typically, ground systems and
ground computing devices may be essentially fixed in loca-
tion, and may be contained in one or more buildings or other
structures that are fixedly attached to the ground or to earth.

[0018] In other examples, the external network 1054 may
be an air-borne network (e.g., an air-to-air (ATA) ad-hoc
communication network). The external network 105¢ may
also be primarily an air-borne network (e.g., a Wi-Fi based
public or private network) that is located or hosted at a
destination or origination point of the vehicle 102, or at a
respective port, terminal, station or way station, dock, bay,
garage, vehicle maintenance location, or other location at
which the vehicle 12 may be fixedly stationed for a tempo-
rary amount of time. Such locations, for clarity, are referred
to herein as a “port.” Generally, a port may be a designated
location from which vehicles may depart and at which
vehicles may arrive. Examples of ports may include airports,
shipping ports, railroad stations, hospitals, shipping termi-
nals, bus terminals, fueling stations, vehicle maintenance or
service areas, military bases, ports or aircraft carriers, and
the like.

[0019] Further, the external network 1054 may be a com-
bination of ground based and air-borne networks, such as an
air-to-ground (ATG) communication network for aircraft
use, or a mobile communication network for cellular or
mobile phones and smart devices. Typically, the information
distribution system 100 may be communicatively connected
to the external networks 1054-105f using at least a wireless
connection or communication link, but for some external
networks at certain instances in time, the information dis-
tribution system 100 may include a wired connection.

[0020] Each of the external networks 105a-105f may be a
privately managed network, a public network, or some
combination of one or more private and public networks. An
external network 105a-105f may utilize any known com-
munication protocol or combinations thereof, such as a
standards-based wireless protocol, a standards-based wired
protocol, a private wired protocol, or a private wireless
protocol. For example, an external network may utilize the
messaging protocol described in aforementioned U.S. patent
application Ser. No. 13/675,194 (Attorney Docket No.
32045/47062), entitled “PUBLISHER AND SUBSCRIBER
MESSAGING SYSTEM AND METHOD.” Some or all of
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the external networks 105a-105f' may be connected to other
external networks 1054-105f" For example, a private net-
work 105¢ at an airport may be communicatively connected
to nationwide private, ground-based data distribution net-
work 105/ for avionics information, which may in turn be
connected to the Internet 1055.

[0021] Additionally, although FIG. 1 illustrates six exter-
nal networks 1054-105f, the techniques and principles
described herein equally apply to information distribution
systems 100 that are in communicative connection to other
numbers of external networks, such as one external network,
two external networks, more than six external networks, or
any other suitable number of external networks.

[0022] The vehicle 102 may be owned and/or operated by
an individual, or the vehicle may be owned and/or operated
by a company, organization or governmental entity. The
vehicle may be one of a fleet of vehicles. The vehicle 102
may be used to transport passengers who pay for or other-
wise are granted passage on the vehicle. The vehicle 102
may be used to transport executives or staff of a company or
organization and their guests. The vehicle 102 may be used
to transport live or inanimate cargo, packages, mail, and/or
other types of passengers or cargo.

[0023] Furthermore, although FIG. 1 depicts the vehicle
102 as an aircraft, the techniques and principles described
herein equally apply to other types of vehicles such as
trucks, automobiles, busses, trains, boats, ships, barges,
subway cars, helicopters, ambulances or other emergency
vehicles, military vehicles, other air-borne, water-borne, or
land-borne vehicles, and vehicles that are suitable for space
travel.

[0024] FIG. 2 illustrates examples of various types of
vehicles 108a-108¢, each of which may include a respective
instance 110a-110e of the information distribution system
100 of FIG. 1. Each instance of the information distribution
system 110a-110e may be in communicative connection
with at least one of the one or more external networks
105a-105f as denoted by the dashed lines. At any given
time, a particular instance of the information distribution
system on a particular vehicle may be in communicative
connection with a different set or subset of the external
networks 105a-105/ than is another instance of the infor-
mation distribution system on another vehicle. For example,
the information distribution system 110c on a ship 108¢ may
be in communicative connection with the satellite network
105¢, while the information distribution system 1106 on a
train 1085 may be in communicative connection with the
mobile communication network 1054, the Internet 1055 and
another land-based private network 105/

[0025] FIG. 3 illustrates a block diagram of an embodi-
ment of the information or data distribution system 100 of
FIG. 1. In an embodiment, the information or data distribu-
tion system 100 may include an on-board information dis-
tribution device 120, also referred to interchangeably herein
as an “on-board data distribution device.”

[0026] The on-board information distribution device 120
may include a plurality of interfaces 1254-125# correspond-
ing to a plurality of bearers 128a-128n. The interfaces
125a-125n are referred to herein as “external interfaces,” as
they enable data to be delivered onto and off of the vehicle
102. The external interfaces 1254-125» may be fixedly
coupled to the vehicle 102, in an embodiment. For example,
the external interfaces 1254-1257 may be included in one or
more Line-Replaceable Units (LRUs), and the one or more
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LRUs may be fixedly attached to the vehicle 102. In some
embodiments, the on-board information distribution device
itself 120 may be a single LRU or multiple LRUs. An
on-board information distribution device 120 may include
any number of multiple external interfaces 1254¢-125#, such
as two, three, five or more external interfaces that corre-
spond to multiple types of bearers 125a-125n.

[0027] In an embodiment, each external interface 125a-
1257 may correspond to a respective bearer 128a-128n.
Additionally, each external interface 125q-125» may be
configured to allow data to be transmitted from the vehicle
102 over the respective bearer 128a-128%, and/or to allow
data to be received onto the vehicle 102 from the respective
bearer 128a-128n. A “bearer” or “data bearer,” as used
interchangeably herein, generally refers to one or more
communication channels that are designated to support a
particular communication standard for transmitting and/or
receiving information or data. A bearer may use wireless or
wired technology, and the plurality of bearers 128a-128»
may be of different types. One example of a bearer type is
wireless local area network (WLAN) or Wi-FiTM commu-
nications in the 2.4 and/or 5 GHz frequency bands using a
protocol corresponding to an IEEE (Institute of Electrical
and Electronics Engineers) 802.11 standard, as denoted by
reference 128a. Other examples of bearer types include
satellite communication or data bearers, such as satellites
that use the K, or K, band (denoted by references 128¢ and
128d, respectively); satellites that are owned and operated
by companies or organizations (e.g., Iridium Communica-
tions Inc., Inmarsat, SBB (SwiftBroadBand), and/or others),
high-speed Internet satellites, and other satellite communi-
cations or data transport technologies. Still other examples
of'bearer types include wired Ethernet (denoted by reference
128b), wireless Ethernet, and mobile communication sys-
tems that use terrestrial modems, e.g., TDMA (Time Divi-
sion Multiple Access), GSM (Global System for Mobile
Communications), CDMA (Code Division Multiple Access,
denoted by reference 128f), LTE (Long Term Evolution),
and/or other mobile communications technologies. Other
types of bearers may include air-to-ground (ATG) commu-
nication systems (reference 128¢).

[0028] Each external interface 1254-1257 may be com-
municatively connected to a respective transmission
medium corresponding to the bearer 128a-128%, and each
external interface 1254-1257 may be configured to receive
data onto the vehicle 102 over the respective transmission
medium and to cause data to be transmitted from the vehicle
102 over the respective transmission medium. For example,
a Wi-Fi external interface 1254 may be connected to one or
more Wi-Fi compatible transceivers and antennas 130a to
send and receive data over a 2.4 and/or 5 GHz frequency
band. In another example, an air-to-ground external inter-
face 125¢ may be connected to one or more EVDO (Evo-
Iution Data Optimized) compatible transceivers and anten-
nas 130e to send and receive data over channels reserved for
air-to-ground communications, e.g., 849-851 MHz and 894-
896 MHz. In yet another example, a first satellite external
interface 125¢ may be connected to one or more suitable
transceivers and antennas 130c to send and receive data over
the K, band (e.g., 12-18 GHz), and a second satellite
external interface 1254 may be connected to one or more
suitable transceivers and antennas 1304 to send and receive
data over the K, band (e.g., 26.5-40 GHz).
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[0029] The on-board information distribution device 120
may be communicatively connected via a plurality of inter-
faces 1324-132m to one or more networks 135a-135m that
are disposed, managed, and/or hosted entirely on-board the
vehicle 102. Such networks 1354-135m are referred to
herein as “on-board networks.” An on-board network may
be a wired network, a wireless network or a network that
uses a combination of wired and wireless technology. An
on-board network may be a public or a private network, and
an on-board network may be a data or a communication
network. One example of an on-board network may be a
Wi-Fi network 135a that operates within the cabin of the
vehicle. Another example of an on-board network may be an
ARINC (Aeronautical Radio, Incorporated) 429 network
1356 for routing and delivering avionics data. Other
examples of on-board networks may include a wired Eth-
ernet network 135¢ (e.g., which may be used for delivering
maps and other cockpit data), a wireless Ethernet network
135d, and other networks. An on-board network may utilize
any known communication protocol or combinations
thereof, such as a wireless protocol, a wired protocol, other
ARINC standard-compatible protocols, or a private proto-
col. For example, an on-board network may utilize the
messaging protocol described in aforementioned U.S. patent
application Ser. No. 13/675,194 (Attorney Docket No.
32045/47062), entitled “PUBLISHER AND SUBSCRIBER
MESSAGING SYSTEM AND METHOD.” In some
embodiments, a particular on-board network may be com-
municatively connected to the on-board information distri-
bution device 120 via another on-board network. For
example, access to Wi-Fi wireless access points of an
on-board Wi-Fi network 1354 may be provided by a wired
Ethernet 135¢ that is in direct physical connection with the
on-board information distribution device 120 via the wired
Ethernet interface 132¢. Furthermore, any suitable number
of on-board networks 135a-135m may be included on the
vehicle 102, e.g., one on-board network, two on-board
networks, or more than two on-board networks.

[0030] Each on-board network 135a-135m may corre-
spond to a respective on-board interface 132a-132m.
Accordingly, the interfaces 132a-132m are referred to herein
as “on-board network interfaces.” Each on-board network
interface 1324-132m may be configured to allow data or
information that is generated by an originating on-board
device in connection with a respective on-board network
1354-135m to be transmitted from the vehicle 102 over one
of the bearers 128a-128n. Alternatively or additionally, each
on-board interface 1324-132m may be configured to deliver,
to a particular on-board destination device in connection
with a respective on-board network 135a-135m, externally-
generated data or information that is received over one of the
bearers 1284-128n.

[0031] An “on-board device,” as used herein, is a device
that is contained within or on the vehicle 102 so that the
on-board device is transported as the vehicle 102 travels. An
example of an on-board device may be a device used by a
passenger of the vehicle, such as a laptop, an electronic
reader, a phone, a smart device, or other portable commu-
nication device. Another example of an on-board device
may be a device disposed within or on the vehicle 102 that
is used by crew members of the vehicle 102, such as devices
used to aid in navigation of the vehicle; safety devices;
LRUs; devices used to communicate with other vehicles or
with control towers or stations; devices used to communi-
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cate with various interior portions of the vehicle (e.g.,
cockpit, cabin, decks, engine room, etc.); devices used to
control environmental and climate conditions within the
vehicle, devices used to control operations of at least por-
tions of the vehicle; devices which store end-user entertain-
ment media or other end-user accessible data; devices which
store manuals and instructions; devices which record data
corresponding to the operations and/or to the state of the
vehicle or of equipment or cargo on-board the vehicle (such
as while the vehicle is en route); and other such devices.

[0032] Returning to the on-board information distribution
device 120, the on-board information distribution device
120 may additionally or alternatively include one or more
direct interfaces 138a-138p that are configured to provide
direct, non-network connections from the on-board infor-
mation distribution device 120 to various other on-board
devices. For example, a first direct interface 1384 may
provide a four-wire connection to equipment that is disposed
in a particular area of the vehicle 102 (e.g., cockpit, engine
room, etc.), a second direct interface 1385 may provide an
RS232 connection to an RS232-compatible device, and/or a
third direct interface 138¢ may provide a USB (Universal
Serial Bus) connection to a USB-compatible device. Other
direct interfaces 1384-138p may provide, for example: a
connection to on-board discrete controls of the vehicle 102,
a connection to an audio control panel, a connection to
on-board user environment equipment such as air condition-
ing, heating, lights, shades, etc.; an El communication
connection; a T1 communication connection; an HDMI
(High Definition Multimedia Interface) connection; a short-
range wireless connection (e.g., Bluetooth® or the like); a
POTS (Plain Old Telephone Service) connection; an FXS
(Foreign eXchange Subscriber) connection; an FXO (For-
eign eXchange Office) connection; a stereo connection; or
any other desired direct connection over which data or
information may be transferred. The on-board information
distribution device 120 may include any number of desired
direct interfaces 138a-138p, such as one direct interface, two
direct interfaces, or more than two direct interfaces.

[0033] Thus, as described above, the on-board information
distribution device 120 may be configured to receive, using
the external interfaces 125a-125n, information onto the
vehicle 102 from one or more external networks 105a-105f,
and may be configured to cause the received information to
be delivered to the appropriate destination device on-board
the vehicle 102. The on-board information distribution
device 120 may be configured to cause the received infor-
mation to be delivered to the appropriate destination device
by using the one or more on-board networks 135a-135m, or
by using one of the direct interfaces 138a-138p. Addition-
ally or alternatively, the on-board information distribution
device 120 may be configured to transmit, from the vehicle
102 to one or more external networks 105a-105f, informa-
tion generated by an origination device that is on-board the
vehicle 102. The information to be transmitted may be
received by the on-board information distribution device
120 via one of the on-board networks 135a-135m or via one
of the direct interfaces 138a-138p. As such, the on-board
information distribution device 120 may serve as a vehicle
portal for the delivery of data or information onto and/or off
of the vehicle 102. Accordingly, the on-board information
distribution device 120 is interchangeably referred to herein
as a “vehicle portal device.”
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[0034] Furthermore, as the on-board information distribu-
tion device 120 may cause data that is generated by an
originating device on-board the vehicle 102 to be transmit-
ted or delivered from the vehicle 102 using a selected bearer,
and/or may cause data to be received, using a selected
bearer, onto the vehicle 102 and to be distributed to a desired
on-board destination device, the on-board information dis-
tribution device 120 may serve as a switch between the
on-board devices, the on-board networks 135a-135m, and/or
the external networks 105a-105f and bearers 128a-128n
corresponding thereto. Accordingly, the on-board informa-
tion distribution device 120 may also be interchangeably
referred to herein as a “switch” or an “intelligent switch.”
[0035] Referring still to FIG. 3, the on-board information
distribution device 120 may include a bearer selector engine
140, also referred to interchangeably herein as a “bearer
selection engine.” In an embodiment, the bearer selector
engine 140 may comprise a set of computer-executable
instructions that are stored on a tangible, non-transitory
computer-readable storage medium such as a memory, one
or more memory devices, one or more data storage devices,
and the like. The computer-executable instructions may be
executable by a processor, and the processor may be
included in the on-board information distribution device
120, in an embodiment. The tangible computer-readable
storage medium on which the bearer selector engine 140 is
stored may or may not be included in the on-board infor-
mation distribution device 120, however, the tangible com-
puter-readable storage medium may be accessible to a
processor included in the on-board information distribution
device 120. In an embodiment, the bearer selector engine
140 is included in a computing device, and the computing
device is included in the on-board information distribution
device 120.

[0036] The bearer selector engine 140 may be configured
to select a particular bearer from the plurality of bearers
128a-128», in an embodiment. In particular, the bearer
selector engine 140 may select a suitable bearer in connec-
tion with a particular external network, and the on-board
distribution device 120 may route, using the selected bearer,
information or data between the particular external network
and a device that is on-board the vehicle 102.

[0037] In an embodiment, the bearer selector engine 140
may select a particular bearer at least in part based on bearer
availability. In particular, the bearer selector engine 140 may
automatically detect the availability of at least some of the
bearers 128a-128n. For example, the on-board information
distribution device 120 may periodically send test packets
over bearers, and/or the on-board information distribution
device may receive signals corresponding to various bear-
ers’ availability. In another example, the on-board informa-
tion distribution device 120 may detect an available bearer
by receiving AMP protocol messages from a device corre-
sponding to the bearer, as described in aforementioned U.S.
patent application Ser. No. 13/675,194 (Attorney Docket
No. 32045/47062), entitled “PUBLISHER AND SUB-
SCRIBER MESSAGING SYSTEM AND METHOD.” In an
embodiment, the on-board information distribution device
120 may configure a bearer upon detecting its initial avail-
ability. The bearer selector engine 140 may then select a
bearer based on the availability of the bearers as determined
by the on-board information distribution device 120.
[0038] In an embodiment, the on-board information dis-
tribution device 120 may perform a method 200 of distrib-
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uting data to a vehicle, an embodiment of which is illustrated
in FIG. 4. The method 200 may operate in conjunction with
the data distribution system 100 of FIG. 1 and the on-board
information distribution device 120 of FIG. 3, in an embodi-
ment, or the method 200 may operate in conjunction with
other systems and devices. In an embodiment, at least a
portion of the method 200 may be performed by the bearer
selector engine 140. For clarity, the method 200 is discussed
below with reference to FIGS. 1, 2 and 3.

[0039] At a block 202, a particular bearer from a plurality
of bearers 1284-128% may be selected based on one or more
selection criteria. Each bearer 1284-128% may correspond to
a respective interface 1254-125r that is fixedly coupled to
the vehicle 102. In an embodiment, the bearer selector
engine 140 may determine the selected bearer. The one or
more selection criteria may include, for example, one or
more of a vehicle operating state, a user preference, a
priority, a current condition, a characteristic of bearers
included in the plurality of bearers, a characteristic of the
information or data to be received or transmitted using the
selected bearer, or a feature or service corresponding to the
characteristic of the information or data. Each of these
selection criteria will be described in detail in a later section
of the present disclosure.

[0040] In addition to the selection criteria, the particular
bearer may be selected based on a set of selection rules, an
example of which is denoted by reference 142 in FIG. 3. The
selection rules 142 may be stored on a tangible, non-
transitory computer-readable storage medium (e.g., a
memory, one or more memory devices, a data storage
device, etc.) that is on-board the vehicle 102. The tangible,
non-transitory computer-readable storage medium storing
the selection rules 142 may be fixedly connected to the
vehicle 102, in an embodiment. Additionally, the computer-
readable storage medium storing the selection rules 142 may
be the same computer-readable storage medium on which
the bearer selector engine 140 is stored, or may be a different
computer-readable storage medium. While FIG. 3 illustrates
as the selection rules 142 as being stored externally to the
on-board information distribution device 120, in other
embodiments, the selection rules 142 are included in the
on-board information distribution device 120. In any event,
the content of the selection rules 142 may be obtained or
provided to the bearer selector engine 140 of the on-board
information distribution device 120, in an embodiment.

[0041] The selection rules 142 may provide an indication
of the relative importance amongst various selection criteria
for various combinations of conditions. For example, the
selection criteria may provide an indication of a level of a
particular selection criterion that is acceptable or unaccept-
able, e.g., bandwidth or signal strength. In another example,
the selection rules 142 may indicate a range of values of a
particular selection criterion that is acceptable or unaccept-
able. In yet another example, the selection criteria may
indicate a particular bearer is to be used only when a certain
combination of conditions are met, e.g., the vehicle is at least
X miles away from its origination point or the vehicle is at
an altitude of at least Y feet. The selection rules 142 may
provide an indication of dependencies between various
selection criteria, e.g., if selection criteria A has a value
greater than X, then use selection criteria B to select the
bearer, but if selection criteria A has a value less than or
equal to X, then ignore selection criteria B when selecting
the bearer. Generally, the selection rules 142 provide bound-
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aries and guidelines for selecting the particular bearer from
the plurality of different bearers 1284-128#, in an embodi-
ment.

[0042] In an embodiment, the selection rules 142 may be
represented by a set of weightings or priorities that are
applied to or associated with each selection criterion and, in
some cases, to each possible current condition. In an
embodiment, the selection rules 142 may be represented by
a set of logic statements, by a set of objects, by a database,
and/or by any other suitable representation so that compari-
sons between various selection criterion, current conditions,
and/or their values may be made.

[0043] In an embodiment, the selection rules 142 that are
stored on-board the vehicle 102 are a master set of selection
rules which may be backed up or copied to another storage
device that is on-board or external to the vehicle 102. In
another embodiment, the selection rules 142 on-board the
vehicle 102 may be a local copy of a master set of selection
rules that are stored externally to the vehicle 102. The local
copy 142 may be transtferred onto the vehicle 102 or updated
at pre-determined times, and/or upon user request. For
example, a master set of the selection rules may be stored in
a ground based private network 105¢ that is accessed by the
vehicle 102 when it docks or is parked at a terminal or port.
Upon arrival of the vehicle 102 at the terminal or port, an
updated copy of the master rules may be uploaded, copied
or transferred from the network 105e to the vehicle 102
using the on-board information distribution device 120, such
as via the Wi-Fi interface 1254, a direct connection 138, or
some other suitable mechanism. In an embodiment, the
selection rules 142 may be transferred using the messaging
protocol described in aforementioned U.S. patent applica-
tion Ser. No. 13/675,194 (Attorney Docket No. 32045/
47062), entitled “PUBLISHER AND SUBSCRIBER MES-
SAGING SYSTEM AND METHOD.” Additionally,
descriptions of example methods and systems of transferring
the selection rules 142 and other data between a ground
system and a vehicle may be found, for example, in afore-
mentioned U.S. patent application Ser. No. 13/675,190
entitled “GROUND SYSTEM FOR VEHICLE DATA DIS-
TRIBUTION” (Attorney Docket No. 32045/47060).

[0044] Turning now to descriptions of the various criteria
for selecting a bearer, one example of a selection criterion
may be a vehicle operating state. The vehicle operating state
may indicate a state of a vehicle 102 during its journey from
an origination point to a destination point. For example, a
train may have operating states corresponding to “parked at
the gate and connected to terminal power,” “parked at the
gate and disconnected from terminal power,” “accelerating
to cruising speed,” “at cruising speed,” “decelerating from
cruising speed,” “stopped along route,” and the like. In
another example, an aircraft may have operating states
corresponding to flight state, e.g., “parked at the gate and
engines powered off,” “parked at the gate and engines
powered on,” “taxiing,” “take-off,” “ascending,” “altitude
above (or below) a given threshold,” “flight altitude,” “hold-
ing pattern,” “descending,” “landing,” and the like.

[0045] Vehicle operating states may indicate a relative or
absolute distance of travel along a route, e.g., “X % of route
completed” or “within Y miles of origination or destination.”
In an embodiment, vehicle operating state may correspond
to a relative or absolute geographical location of the vehicle
in two or three-dimensional space, e.g., a geographical
latitude, longitude, and/or altitude, or as detected by a GPS
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(Global Positioning System) device on-board the vehicle
102. Generally, a vehicle operating state may correspond to
a physical state of the vehicle 102 itself, to a state of
progression of the vehicle 102 along a travel route, and/or to
a location of a vehicle 102.

[0046] One or more of the selection rules 142 for selecting
a data or information bearer 128a-128» may correspond to
the vehicle operating state selection criterion. For example,
a selection rule may indicate that the ATG bearer 125¢ may
be selected for use only after an aircraft has exceeded an
altitude of 10,000 feet. Another selection rule may indicate
that only the Wi-Fi bearer 128a can be selected whenever a
vehicle 102 is parked at a terminal, gate or port. Yet another
selection rule may indicate that one of the satellite bearers
125¢, 1254 is to be used when a ship is more than N miles
from land. Other selection rules based on vehicle operating
state may be defined and included in the rules 142.

[0047] Another selection criterion on which the selection
of a particular bearer may be based is a characteristic of a
bearer. A characteristic of a bearer may correspond to a
dynamic operating condition of a bearer, such as “available
to be used,” “out of service,” or an amount of currently
available bandwidth. A characteristic of a bearer may cor-
respond to an essentially fixed attribute of the bearer, such
as how securely or quickly data or information may be
transferred over the bearer (as compared to other bearers), a
maximum or average throughput of the bearer, an indication
of a bearer’s reliability (as compared to other bearers), an
amount of power or energy required to operate the bearer, or
a monetary cost of operating or using the bearer.

[0048] One or more selection rules 142 may correspond to
the bearer characteristic selection criterion. For example, a
selection rule may indicate that a lowest cost available
bearer is always to be selected for use. Another selection rule
may indicate that a bearer having a power consumption
under a particular threshold is to be selected when the
vehicle 102 is not connected to an external power source,
e.g., is not parked or docked at a port, terminal or gate. Other
selection rules based on one or more characteristics of
bearers may be possible.

[0049] Typically, but not necessarily, a selection based on
a bearer characteristic may also be based on other selection
criteria, such as a user preference and/or a characteristic of
the information or data that is to be transmitted or received.
A user preference selection criterion may be indicated by
one or more different types of users of the data distribution
system 100. One type of a user may be a passenger on the
vehicle 102, such as a customer paying for travel over a
route on a commercial airline, ship or train, or an executive
traveling on a company jet. Such users are referred to herein
as “end-users.” Another type of user may be an operator or
crew member who is on-board the vehicle during its journey,
such as a pilot, an engineer, a flight attendant, a crew
member responsible for some aspect of vehicle operation or
maintenance, a captain, and the like. Such users are referred
to herein as “crew members.” Yet another type of user may
be an agent of an organization or entity that owns or leases
the particular vehicle 102 to provide travel, shipping, or
transport services, such as an airline, a rail company, a
package or cargo delivery company, and the like. Typically
such an organization or entity has purchased or leased one
or more instances of the data delivery system 100 for use in
the vehicles that it owns or operates. Such agents of the
organization or entity are referred to herein as “system
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users.” A system user may be, for example, an administrator
or Information Technology (IT) professional associated with
the organization or entity. Lastly, a type of user may be an
agent of the provider, producer or manufacturer of the data
distribution system 100 itself. Such users are referred to
herein as “system providers.”

[0050] A system provider may provide a set of default
selection rules 142 for a particular instance of the data
distribution system 100. The default rules 142 may be
customized for the particular instance of the data distribution
system 100, and may be subsequently modified, in an
embodiment. Preferences indicated by one or more different
users may be incorporated into the default and/or modified
selection rules 142. As such, one or more of the selection
rules 142 may be generated or updated based on an indicated
user preference. In an embodiment, a user may indicate his
or her preferences via a user interface that is in direct
connection 138 with the on-board data distribution device
120, or via a user interface of another computing device that
is on-board the vehicle 102 and that provides access to the
selection rules 142.

[0051] In another embodiment, a user may remotely indi-
cate his or her preference. In one example scenario, a user
may access a website hosted by a system provider to indicate
the user’s preference. The website may deliver the indicated
user preference to a private network 105¢ corresponding to
the data distribution system 100, and a master set of selec-
tion rules stored in the private network 105¢ may be updated
based on the indicated user preference. A copy of the
updated selection rules 142 (or relevant portion thereof that
corresponds to the indicated user preference) may be
uploaded or transferred to the vehicle 102 from the network
105¢, e.g., while the vehicle 102 is docked or parked at a
gate, port or terminal. In an embodiment, the updated
selection rules 142 may be delivered onto the vehicle 102
using the bearer 1284 or a direct connection 138 to the
on-board data distribution device 120.

[0052] In an embodiment, a particular location within the
network 105¢ at which the updated rules are to be to
delivered to the vehicle 102 may be determined by the
network 105¢. For example, delivery of the updated rules to
a particular location may be determined by a ground system
for data distribution to vehicles, such as the ground system
described in aforementioned U.S. patent application Ser. No.
13/675,190 entitled “GROUND SYSTEM FOR VEHICLE
DATA DISTRIBUTION” (Attorney Docket No. 32045/
47060).

[0053] In addition to user preference, a selection of a
particular bearer may be based on a characteristic of the
information or data that is to be transmitted or received. The
characteristic of the information may correspond to a con-
tent, a priority, and/or an urgency of the data or information.
For example, streaming data that includes movies or other
in-flight entertainment may require a high bandwidth bearer,
whereas end-user emails and web-surfing may be able to
utilize lower bandwidth bearers. In an other example, soft-
ware updates to various devices on-board the vehicle 102
that are non-time critical may utilize any available band-
width of any bearer at any time. In yet another embodiment,
critical alerts for navigating the vehicle 102 (such as those
that correspond to the travel route and conditions associated
therewith) may require the most reliable and the fastest
bearer, and may be given priority over end-user data.
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[0054] Various types of information or data may differ in
their respective information characteristics, either innately
or at different instances in time. Examples of information or
data that may be delivered onto the vehicle 102 or trans-
mitted from the vehicle 102 may include entertainment or
news media, website content and interfaces, music, vehicle
operator data (such as charts, maps and manuals), weather
data, route condition data, traffic data, software updates to
various devices on-board the vehicle 102, alerts, vehicle
health information (whether snapshot or trend), logistical
information for passengers and/or crew members, requests
from passengers and/or crew members, operational data and
monitoring reports of systems and services on-board the
vehicle 102, and other information or data. One or more of
the selection rules 142 may be based on respective charac-
teristics of these types of data and information and their
respective urgency for delivery. Examples of respective
characteristics include, but are not limited to, requirements
for bandwidth, time sensitivity, accuracy, and/or criticality
of delivery; priority of the data relative to other types of
data; complexity of the data; particular features or services
corresponding to the data (or in which the data is utilized)
and access permissions pertaining thereto; and other char-
acteristics of the data or information.

[0055] As previously discussed, the bearer characteristics
may be combined with other selection criteria such as user
preference and/or information characteristics to influence
the selection rules 142. In an embodiment, preferences of
one or more users of one or more different types, in
combination with information characteristics of different
types of data to be delivered and bearer characteristics, may
be reflected in the rules 142 for selecting a particular bearer.
For example, selection of a particular bearer may be based
on an indicated user preference for speed of data transfer,
cost to transfer, and/or user requests, such as user requests to
upload or offload certain types of data.

[0056] In an embodiment, a system user may indicate
preferences that may be incorporated into the selection rules
142. The system user may indicate preferences to reflect
business needs, e.g., costs of operation, desired end-user
experience, vehicle maintenance requirements, and the like.
For example, a system user may indicate that satellite
bearers 128¢, 1284 are not to be selected except when
critical vehicle operational data must be delivered. The
system user may indicate that certain software updates for
certain devices on-board the vehicle 102 are only to be
transferred to the vehicle 102 over a Wi-Fi bearer 1284 while
the vehicle 102 is parked or docked at a gate, terminal or
port, whereas other software updates may be transferred to
the vehicle 102 using other designated bearers while the
vehicle 102 is en route. The system user may indicate that
any data generated by or to be delivered to end-users is
required to be transferred via the Wi-Fi Fi bearer 128a while
the vehicle 102 is parked or docked at the gate, terminal or
port, and is required to be transferred via the ATG bearer
128¢ while the vehicle is en route. The system user may
indicate that vehicle operational data transfer always has
priority over end-user data transfer. The system user may
indicate a preferred order of bearer selection, e.g., first try
the ATG bearer 125¢, and if that is unavailable, then try the
K, satellite bearer 125¢. Other examples of system user
preferences may be possible. Typically, the preferences
indicated by a system user may not be overridden by an
end-user, and the preferences indicated by a system user may
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or may not be overridden by a crew member. For example,
a crew member may only be allowed to override a system
user preference in case of an emergency.

[0057] In an embodiment, a system provider may indicate
preferences that may be incorporated into the selection rules
142. In an embodiment, a system provider may indicate a
preference to make certain bearers unavailable to certain
system users or customers. For example, if a particular
organization or entity has not paid for satellite communica-
tions services, a system provider may indicate a preference
to have satellite bearers 128¢, 1284 be rendered unavailable
for vehicles that are operated by the particular organization
or entity. A system bearer may make certain bearers unavail-
able in certain countries, e.g., when a certain country’s
frequency spectrum allocation does not support a particular
bearer. A system provider may indicate preferences that
comport with governmental regulations and laws. A system
provider may turn on a feature that utilizes a particular
bearer for beta-testing in a set of vehicles. A system provider
may indicate an order of hand-off between bearers and
activation/de-activation of various bearers during emer-
gency situations. Other examples of system provider pref-
erences are possible. Generally, the preferences indicated by
a system provider may not be overridden by system users,
crew members, or end users.

[0058] Further, crew members may indicate preferences
that may be incorporated into the selection rules 142. Crew
member preferences may be indicated while the crew mem-
bers are physically on-board the vehicle 102, such as via a
direct connection 138, or crew members may update the
preferences remotely, such as via a website in preparation
for an upcoming journey. Example scenarios of crew mem-
ber preferences may include requesting entertainment media
uploads over satellite bearers 128¢, 1284 (for efficiency)
while a majority of passengers are sleeping, or requesting
updated weather maps to be uploaded to re-route the path of
travel around storms. Typically, the preferences indicated by
a crew member may be secondary to system provider and
system user preferences. That is, system provider prefer-
ences and system user preferences may take precedence over
crew member preferences.

[0059] Still further, end-users may indicate preferences
that may be incorporated into the selection rules 142. For
example, an end-user may indicate a preference based on
desired bandwidth or performance at his or her user device.
In an embodiment, a system user may allow end-users to
select between Wi-Fi 1284, ATG 128¢ and satellite 125c¢,
125d bearers, and may charge the end-users accordingly for
usage of the respective bearers. In some cases, though, an
end-user may also be a system user, such as an owner of a
corporate jet. In these cases, the end-user may be able to
indicate system user preferences via his or her end-user
device, the on-board data distribution device 102, another
on-board computing device in connection with the selection
rules 142, or remotely, such as via a web-site. Additionally,
the end-user/system user may be able to update preferences
during travel. Generally, though, end-user preferences may
be secondary to system provider and system user prefer-
ences and to crew member preferences, in an embodiment.
[0060] Therefore, as discussed above, the selection rules
142 provide an indication of the relative importance
amongst various selection criteria for various combinations
of conditions, in an embodiment. As such, particular current
values for one or more selection criteria of at least a subset
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of the plurality of bearers 125 may be obtained and com-
pared, and based on the comparison and on the selection
rules 142, a particular bearer may be selected.

[0061] Returning to block 202 of FIG. 4, in an embodi-
ment, selecting a particular bearer may include selecting a
portion of a particular bearer. For example, a particular
bearer, such as the ATG bearer 128a, may be sub-divided
into different portions, e.g., a higher bandwidth portion and
a lower bandwidth portion, or a first portion that uses a first
type of encoding and a second portion that uses a second
type of encoding. A portion of a particular bearer may be
selected based on a user preference, and/or based on the
priority and other characteristics of the data or information
to be delivered on-board the vehicle 102. In an embodiment,
the bearer selector engine 140 may select the portion of the
particular bearer.

[0062] At a block 205, at least part of the information or
data that is to be received onto the vehicle 102 may be
caused to be received onto the vehicle 102 using the selected
bearer. The information or data may be caused to be received
onto the vehicle 102 while the vehicle is parked or docked
at a terminal, gate or port, and/or the information or data
may be caused to be received onto the vehicle while the
vehicle 102 is traveling en route between an origination
point and a destination point. In an embodiment, the on-
board information data distribution device 102 may cause
the information or data to be received onto the vehicle using
the selected bearer.

[0063] In an embodiment, the method 200 includes an
optional block 208, in which a subsequent bearer may be
determined. In an embodiment, the bearer selector engine
140 may determine the subsequent bearer, in a manner
similar to selecting the initial bearer (as described with
respect to the block 202). Thus, in embodiments including
the block 208, a first portion of the information or data to be
received onto the vehicle 102 may be caused to be received
onto the vehicle 102 using the bearer selected at the block
202 (as previously described with respect to block 205), and
a second portion of the information or data may be caused
to be received onto the vehicle 102 using the subsequent
bearer determined at the block 208 (as denoted by optional
block 210). In an example, a subsequent bearer may be
determined (block 208) when the bearer selected at the block
205 becomes unsuitable for use, e.g., equipment failure, the
bearer becomes too noisy, the bearer’s bandwidth decreases,
etc. In this example, reception of the information or data
may be handed off from the initially selected bearer to the
subsequent bearer. Indeed, in some scenarios, multiple hand-
offs may occur. In another example, a first portion of a
software update or data upload may be received onto the
vehicle 102 using a first selected bearer while a vehicle 102
has not yet departed its origination point, and a subsequent
portion of the software update or data upload may be
received onto the vehicle 102 via a subsequently determined
bearer, such as while the vehicle 102 is en route or after the
vehicle 102 has arrived at its final destination. Other sce-
narios in which at least one subsequent bearer is determined
and used may be possible.

[0064] At a block 212, the received information or data
may be routed to a destination device that is on-board the
vehicle 102. The received information or data may be routed
to the destination device via one of the on-board networks
135, or the received information or data may be routed to the
destination device via one of the direct connections 138. In



US 2022/0078244 Al

an embodiment, an information routing engine may cause
the information or data to be routed to the destination device
within the vehicle. The information routing engine may
comprise computer-executable instructions that are stored
on a tangible computer storage medium (which may or may
not be the same tangible computer storage medium storing
the bearer selection engine 140) and that are executable by
a processor to cause the information or data to be routed to
the appropriate on-board destination device. In an embodi-
ment, the information routing engine is included in the
on-board information data distribution device 120.

[0065] FIG. 5 is an embodiment of a method 220 of
distributing, from a vehicle, data that is generated on the
vehicle. The method 220 may operate in conjunction with
the data distribution system 100 of FIG. 1 and the on-board
information distribution device 120 of FIG. 3, in an embodi-
ment. For example, method 220 may be performed by the
on-board information distribution device 120, for example.
In other embodiments, the method 220 may operate in
conjunction with other systems and devices. In some
embodiments, at least a portion the method 220 is performed
by the bearer selector engine 140. In some embodiments, the
method 220 may be executed in conjunction with the
method 200 of FIG. 4. For clarity, the method 220 is
discussed below with reference to FIGS. 1, 2 and 3.

[0066] At a block 222, a particular bearer from the plu-
rality of bearers 1284-128% may be selected based on one or
more selection criteria. The plurality of bearers 128a-128»
may be coupled to a plurality of interfaces 1254-125# that
are fixedly connected to the vehicle 102, for example. In an
embodiment, the bearer selector engine 140 may select the
particular bearer based on one or more selection criteria. The
one or more selection criteria may include, for example, one
or more of a vehicle operating state, a user preference, a
priority, a current condition, a characteristic of bearers
included in the plurality of bearers, a characteristic of the
information or data to be received or transmitted on the
selected bearer, or a feature or service corresponding to the
characteristic of the information or data, such as discussed
previously with respect to the method 200 of FIG. 4.
Furthermore, the particular bearer may be selected from the
plurality of bearers 128a-128% based on one or more selec-
tion criteria and based on a set of selection rules 142, in a
manner similar to that previously discussed with respect to
the method 200 of FIG. 4. In contrast to the method 200,
though, in the method 220, the particular bearer may be
selected based on information that is to be transmitted from
the vehicle 102 rather than based on information that is to be
received onto the vehicle 102. For example, a crew member
may indicate a preference that critical medical information
is sent from the vehicle 102 via an ATG bearer 128e so that
the critical medical information may be routed to the vehi-
cle’s destination to adequately prepare emergency medical
personnel. In another example, a system user may indicate
a preference for some flight record data to be downloaded
from the vehicle 102 via a satellite bearer 1254 for real-time
updates during flight, and other flight record data to be
downloaded via Wi-Fi bearer 128a after the vehicle has
arrived at its final destination. Of course, other scenarios of
selecting a particular bearer for transmission of data or
information from a vehicle 102 are possible.

[0067] With further regard to block 222, in an embodi-
ment, selecting a particular bearer may include selecting a
portion of a particular bearer. For example, a particular
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bearer (e.g., an ATG bearer 128a) may be sub-divided into
different portions, such as higher bandwidth portion and a
lower bandwidth portion or a first portion using a first type
of encoding and a second portion using a second type of
encoding. A portion of a particular bearer may be selected
based on a user preference, and/or based on the priority and
other characteristics of the data or information to be trans-
ferred from the vehicle 102. In an embodiment, the bearer
selector engine 140 may select the portion of the particular
bearer.

[0068] At a block 225, information or data that was
generated by an originating device on-board the vehicle 102
and that is for transmission from the vehicle 102 may be
received. In an embodiment, the information or data to be
transmitted from the vehicle 102 may be received at the
on-board data distribution device 102. The information or
data may be received from one of the on-board networks
135, or the information or data may be received from one of
the direct connections 138. In an embodiment, the informa-
tion or data may be routed by an information routing engine
(such as the information routing engine described with
respect to the method 200, or another information routing
engine) to the on-board data distribution device 102 or to the
on-board interfaces 135 therein for delivery from the vehicle
102.

[0069] At a block 228, at least a portion of the received
information may be caused to be transmitted from the
vehicle 102 using the selected bearer. The information or
data may be caused to be transmitted from the vehicle 102
using the selected bearer while the vehicle is parked or
docked at a terminal, gate or port, and/or the information or
data may be caused to be transmitted from the vehicle using
the selected bearer while the vehicle 102 is traveling en route
between an origination point and a destination point. In an
embodiment, the on-board information data distribution
device 102 may cause the information of data to be trans-
mitted from the vehicle using the selected bearer.

[0070] At an optional block 230 of the method 220, a
subsequent bearer may be determined. In an embodiment,
the bearer selector engine 140 may determine the subsequent
bearer, in a manner similar to selecting the initial bearer (as
described with respect to the block 222). In embodiments
including the optional block 230, a first portion of the
information or data to be transmitted from the vehicle 102
may be caused to be transmitted from the vehicle 102 using
the bearer selected at the block 222 (as previously described
with respect to block 228), and a second portion of the
information or data may be caused to be transmitted from the
vehicle 102 using the subsequent bearer determined at the
block 230 (as denoted by optional block 232). In an
example, a subsequent bearer may be determined (block
230) when the bearer selected at the block 222 becomes
unsuitable for use, e.g., equipment failure, the bearer
becomes too noisy, the bearer’s bandwidth decreases, etc. In
this example, transmission of the information or data may be
handed off from the initially selected bearer to the subse-
quent bearer. Indeed, in some scenarios, multiple hand-offs
may occur. In another example, a first portion of a data
recorded during a vehicle’s traversal of a route may be
transmitted from the vehicle 102 using a first selected bearer
while a vehicle 102 is en route, and a subsequent portion of
the recorded data may be transmitted from the vehicle 102
via a subsequently determined bearer after the vehicle 102
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has arrived at its final destination. Other scenarios in which
at least one subsequent bearer is determined and used are
possible.

[0071] The systems, methods and techniques described
herein allow for many useful applications and benefits. One
of the most significant of these applications and benefits is
safety. Previously known vehicle data delivery systems
typically operated independently of one another, so if a
critical data delivery system experienced a failure while the
vehicle was en route, the only possible fall-back approaches
would be to have a redundant system (which is not only
costly to purchase and maintain, but also adds extra weight
and decreases space on-board the vehicle), or to rely on an
operator of a vehicle to determine, in an emergency situa-
tion, how to compensate for the failure, which may result in
less than optimal or even fatal decisions being made. With
the techniques of the present disclosure, however, when a
bearer fails, the selection rules 142 of the data delivery
system 100 may automatically and seamlessly hand-off
transfer of critical data from the failed bearer to an available
bearer. Indeed, multiple hand-offs to ensure delivery of the
data may occur.

[0072] With further regard to safety, the rules 142 may
provide for critical updates to be transferred at a higher
priority than other types of data. For example, if critical
charts and maps relating to vehicle navigation are required
to be delivered onto the vehicle while the vehicle is en route
(e.g., due to an unexpected weather condition, terrorist act,
or other such condition), the rules 142 may temporarily
suspend other types of data communications while the
critical charts and maps are being delivered.

[0073] Another advantage and application that is made
possible by the techniques described herein may include
up-to-the-minute navigation related data collection and
transfer. For example, current weather and/or traffic condi-
tions may be collected by various vehicles while they are
each simultaneously en route, and the collected data may be
aggregated to form a more accurate and detailed picture of
navigation conditions in a particular area. For example, a
fleet of vehicles operating in a particular area may utilize the
techniques, systems and methods described herein to trans-
fer real-time collected weather and traffic data to each other
in an ad-hoc peer-to-peer fashion using the data delivery
system 100. In some cases, the aggregation of the collected
real-time data may be transferred to a stationary ground
network.

[0074] Additionally, the systems, methods and techniques
described here also allow for software updates (either con-
tent or functional) to be performed even while a vehicle is
en route. For example, for long flights or ocean crossings,
up-to-the-minute news updates may be delivered in a timely
manner, or a suite of in-flight entertainment movies may be
changed and updated during the journey or even streamed
on-demand, if desired. Software updates for operation of
various devices may also be updated while a vehicle is en
route. For example, if a dangerous software virus is discov-
ered that adversely affects navigation systems on-board a
vehicle, a patch or vaccine may be immediately dispatched
and applied while the vehicle is en route.

[0075] Furthermore, the systems, methods and techniques
described herein allow for optimization of business opera-
tions for system users. Rather than having to purchase and
maintain multiple, disparate data delivery systems, a system
user may condense costs, weight and available vehicle space
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by using a single data delivery system 100 for multiple types
of data transfer onto and off of a vehicle 102. Moreover, a
system user may optimize operational costs to suit his or her
business needs by customizing the selection rules 142 as
desired. For example, a system user may allow an end-user,
passenger, or customer aboard the vehicle to choose between
speed, urgency or cost of data delivery, and may charge the
customer differently for various end-user perceived data
delivery performance and packages. System users that trans-
port live cargo may be able to monitor the health and status
of the cargo, and may be able to deliver real-time data
corresponding to cargo status and health to ground systems
while the vehicle is en route. A crew member may be able
to inform a ground network, while the vehicle is en route, of
supplies, parts and equipment that are needed to re-stock the
vehicle 102 after it has arrived at its destination.

[0076] Still further, system users may have more flexibil-
ity in managing the usage of their fleet. For example, if a
particular aircraft is to be used for a commercial flight, and
then is to be used as a charter flight, the system user may
simply schedule an update of any changes in data delivery
parameters, priorities and conditions via a website, and such
updates may be automatically configured in between the
commercial and the charter flight. In another example, a
crew member may be able to timely inform ground person-
nel, while the vehicle is en route, of supplies, parts, and
equipment, and staff that are needed to re-stock and/or repair
the vehicle 102 when it arrives at its destination.

[0077] Of course, the applications and benefits of the
systems, methods and techniques described herein are not
limited to only the above examples. Many other applications
and benefits are possible by using the systems, methods and
techniques described herein.

[0078] Although the foregoing text sets forth a detailed
description of numerous different embodiments, it should be
understood that the scope of the patent is defined by the
words of the claims set forth at the end of this patent. The
detailed description is to be construed as exemplary only and
does not describe every possible embodiment because
describing every possible embodiment would be impracti-
cal, if not impossible. Numerous alternative embodiments
could be implemented, using either current technology or
technology developed after the filing date of this patent,
which would still fall within the scope of the claims and all
equivalents thereof. By way of example, and not limitation,
the disclosure herein contemplates at least the following
aspects:

[0079] 1. A method of distributing data to a vehicle,
comprising selecting, based on a selection criterion and by
a computing device, a particular bearer from a plurality of
bearers, the plurality of bearers being of different types and
having interfaces for receiving information onto the vehicle,
the interfaces being fixedly coupled to the vehicle and
communicatively coupled to the computing device; causing
information to be received onto the vehicle using the par-
ticular bearer; and routing, by the computing device, the
received information to a destination device within the
vehicle.

[0080] 2. The method of any of the preceding aspects,
wherein selecting the particular bearer comprises selecting a
portion of the particular bearer and wherein causing the
information to be received onto the vehicle using the par-
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ticular bearer comprises causing the information to be
received onto the vehicle using the selected portion of the
particular bearer.

[0081] 3. The method of any of the preceding aspects,
wherein selecting the particular bearer comprises selecting
the particular bearer based on a user preference.

[0082] 4. The method of any of the preceding aspects,
wherein selecting the particular bearer based on the selection
criterion comprises selecting the particular bearer based on
at least one selection criterion from a plurality of selection
criteria, the plurality of selection criteria including at least
one of: a vehicle operating state, a user preference, a priority,
a characteristic of the plurality of bearers, a characteristic of
the information, or a feature or service corresponding to the
information.

[0083] 5. The method of any of the preceding aspects,
wherein selecting the particular bearer based on the at least
one selection criterion comprises selecting the particular
bearer based on a comparison of a plurality of values of the
at least one selection criterion.

[0084] 6. The method of any of the preceding aspects,
wherein causing the information to be received onto the
vehicle using the particular bearer comprises causing the
information to be received onto the vehicle while the vehicle
is en route between an origination point and a destination
point.

[0085] 7. The method of any of the preceding aspects,
wherein causing the information to be received onto the
vehicle comprises causing the information to be received,
using a vehicle portal device, onto one of an airborne
vehicle, a water-borne vehicle or a land-borne vehicle, the
vehicle portal device fixedly connected to the vehicle and
including the interfaces for receiving information onto the
vehicle.

[0086] 8. The method of any of the preceding aspects,
wherein selecting the particular bearer from the plurality of
bearers comprises selecting the particular bearer from a
plurality of bearers including at least two different types of
wireless bearers.

[0087] 9. The method of any of the preceding aspects,
wherein routing the received information to the destination
device comprises routing the received information to the
destination device using at least one of a plurality of
networks that are on-board the vehicle.

[0088] 10. The method of any of the preceding aspects,
wherein the plurality of networks that are on-board the
vehicle includes a wireless network.

[0089] 11. The method of any of the preceding aspects,
wherein the received information includes multiple portions,
and the method further comprises: determining, based on the
selection criterion, a subsequent bearer from the plurality of
bearers; causing a first portion of the received information to
be received onto the vehicle using the particular bearer; and
causing a second portion of the received information to be
received onto the vehicle using the subsequent bearer.
[0090] 12. A method of distributing data generated on a
vehicle, comprising selecting, based on a selection criterion
and by a computing device, a particular bearer from a
plurality of bearers, the plurality of bearers being of different
types and coupled to interfaces for transmitting information
from the vehicle, the interfaces being fixedly coupled to the
vehicle and communicatively coupled to the computing
device; receiving, by the computing device, information
generated by an originating device within the vehicle; caus-
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ing the received information to be transmitted from the
vehicle using the particular bearer; and, optionally, the
method of any of the preceding aspects.

[0091] 13. The method of any of the preceding aspects,
wherein selecting the particular bearer comprises selecting a
portion of the particular bearer and wherein causing the
received information to be transmitted from the vehicle
using the particular bearer comprises causing the received
information to be transmitted from the vehicle using the
selected portion of the particular bearer.

[0092] 14. The method of any of the preceding aspects,
wherein selecting the particular bearer comprises selecting
the particular bearer based on a user preference.

[0093] 15. The method of any of the preceding aspects,
wherein selecting the particular bearer based on the selection
criterion comprises selecting the particular bearer based on
at least one selection criterion from a plurality of selection
criteria, the plurality of selection criteria including at least
one of: a vehicle operating state, a user preference, a priority,
a characteristic of the plurality of bearers, a characteristic of
the information, or a feature or service corresponding to the
information.

[0094] 16. The method of any of the preceding aspects,
wherein selecting the particular bearer based on the at least
one selection criterion comprises selecting the particular
bearer based on a comparison of a plurality of values of the
at least one selection criterion.

[0095] 17. The method of any of the preceding aspects,
wherein causing the received information to be transmitted
from the vehicle using the particular bearer comprises
causing the received information to be transmitted from the
vehicle while the vehicle is en route between an origination
point and a destination point.

[0096] 18. The method of any of the preceding aspects,
wherein causing the information to be transmitted from the
vehicle comprises causing the information to be transmitted,
using a vehicle portal device, from an airborne vehicle, the
vehicle portal device fixedly connected to the airborne
vehicle and including the interfaces for transmitting infor-
mation from the airborne vehicle.

[0097] 19. The method of any of the preceding aspects,
wherein selecting the particular bearer from the plurality of
bearers comprises selecting the particular bearer from a
plurality of bearers including at least two different types of
wireless bearers.

[0098] 20. The method of any of the preceding aspects,
wherein receiving the information generated by the origi-
nating device comprises receiving the information generated
by the originating device via one or more networks included
within the vehicle to a vehicle portal device, the vehicle
portal device including the interfaces for transmitting infor-
mation from the vehicle.

[0099] 21. The method of any of the preceding aspects,
wherein the one or more networks includes a wireless
network on-board the vehicle.

[0100] 22. The method of any of the preceding aspects,
wherein the received information is transmitted from the
vehicle in multiple portions, and the method further com-
prises: determining, based on the selection criterion, a
subsequent bearer; causing a first portion of the received
information to be transmitted from the vehicle using the
particular bearer; and causing a second portion of the
received information to be transmitted from vehicle using
the subsequent bearer.
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[0101] 23. A data distribution system on a vehicle, com-
prising a memory and computer-executable instructions
stored on the memory and executable by a processor to
select a particular bearer from a plurality of bearers. The
computer-executable instructions are executable by the pro-
cessor to further cause first data to be received into the
vehicle, via a respective interface fixedly coupled to the
vehicle and corresponding to the particular bearer, and cause
the first data to be routed to a destination device within the
vehicle; or cause second data to be transmitted from the
vehicle via the respective interface corresponding to the
particular bearer, the second data generated by an origina-
tion device on the vehicle. The respective interface may be
one of a plurality of interfaces, each interface of the plurality
of interfaces may correspond to a respective bearer or to a
respective network on-board the vehicle, and each interface
of the plurality of interfaces may be included in a vehicle
portal device fixedly connected to the vehicle. The com-
puter-executable instructions are executable by the proces-
sor to optionally execute the method of any of the preceding
aspects.

[0102] 24. The data distribution system of the previous
aspect, wherein each bearer of the plurality of bearers is of
a different type.

[0103] 25. The data distribution system of any of the
preceding aspects, wherein the computer-executable instruc-
tions to cause the first data to be received onto the vehicle
via the respective interface corresponding to the particular
bearer comprises computer-executable instructions to cause
the first data to be received onto the vehicle via the respec-
tive interface corresponding to the particular bearer while
the vehicle is en route from an origination point to a
destination.

[0104] 26. The data distribution system of any of the
preceding aspects, wherein the vehicle is an aircraft.
[0105] 27. The data distribution system of any of the
preceding aspects, wherein the particular bearer is selected
based on a comparison of different values of at least one
selection criteria from a plurality of selection criteria, the
plurality of selection criteria including at least one of: a
vehicle parameter, a bearer parameter, an information
parameter, a feature, a service, or a user preference param-
eter.

[0106] 28. The data distribution system of any of the
preceding aspects, wherein the different values of the at least
one selection criteria correspond to at least one of different
priorities or different bearers.

[0107] 29. The data distribution system of any of the
preceding aspects, wherein the bearer parameter includes
respective indications, corresponding to each of more than
one bearer, of at least one of: an availability, a cost, a
bandwidth, a latency, or a priority.

[0108] 30. The data distribution system of any of the
preceding aspects, wherein the information parameter
includes an indication, corresponding to the first data or to
the second data, of at least one of: a state of a session or a
call, a type of data, a priority of data, or an urgency of data.
[0109] 31. The data distribution system of any of the
preceding aspects, wherein at least one of the feature or the
service is published or subscribed to by the vehicle portal
device.

[0110] 32. The data distribution system of any of the
preceding aspects, wherein the vehicle parameter corre-
sponds to an operating state of the vehicle.
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[0111] 33. The data distribution system of any of the
preceding aspects, wherein the respective network on-board
the vehicle is included in a set of networks that are hosted
on-board the vehicle.

[0112] 34. The data distribution system of any of the
preceding aspects, wherein the set of networks hosted on-
board the vehicle include a wireless network.

[0113] 35. An information distribution system for distrib-
uting data to and from a vehicle, comprising an on-board
information distribution device including a plurality of con-
nections to a plurality of interfaces of a plurality of bearers
to transmit first data from the vehicle and to receive second
data onto the vehicle, the plurality of bearers being of
different types and the plurality of interfaces being fixedly
coupled to the vehicle; and a bearer selector engine included
in the on-board information distribution device to select a
particular bearer from the plurality of bearers. At least one
of the on-board information distribution device or the bearer
selector engine may be to perform the method of any of the
preceding aspects. In an embodiment, the data distribution
system of any of the preceding aspects is included in the
information distribution system.

[0114] 36. The information distribution system of the
previous aspect, wherein each bearer of the plurality of
bearers is of a different type.

[0115] 37. The information distribution system of any of
the preceding aspects, further comprising a ground comput-
ing device in communicative connection with the on-board
information distribution device, wherein the ground com-
puting device is not being transported by the vehicle.

[0116] 38. The information distribution system of any of
the preceding aspects, wherein the ground computing device
is to deliver selection criteria to the on-board information
distribution device for use by the bearer selector engine to
select the particular bearer.

[0117] 39. The information distribution system of any of
the preceding aspects, wherein the bearer selector engine
selects the particular bearer based on different values of at
least one selection criteria from a plurality of selection
criteria, the plurality of selection criteria including at least
one of: a vehicle parameter, a bearer parameter, an infor-
mation parameter, a feature, a service, a priority, or a user
preference parameter.

[0118] 40. The information distribution system of any of
the preceding aspects, wherein at least one of: the vehicle
parameter corresponds to an operational state of the vehicle;
the bearer parameter includes respective indications, corre-
sponding to each of more than one bearer, of at least one of:
an availability, a cost, a bandwidth, a latency, or a priority;
the information parameter includes an indication, corre-
sponding to the first data or to the second data, of at least one
of: a state of a session or a call, a type of data, or an urgency
of data; or at least one of the feature or the service is
published or subscribed to by the on-board information
distribution device.

[0119] 41. The information distribution system of any of
the preceding aspects, wherein the different types of bearers
are included in a set of bearer types including: a Wireless
Local Area Network (WLAN) compatible bearer, a satellite
communication or data bearer, an air-to-air communication
or data bearer, an air-to-ground communication or data
bearer, or another type of wireless communication or data
bearer.
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[0120] 42. The information distribution system of any of
the preceding aspects, wherein the on-board information
distribution device further includes an information routing
engine to at least one of: route, using at least one on-board
communication network of a plurality of on-board commu-
nication networks, data received via an interface corre-
sponding to the particular bearer to a destination device
on-board the vehicle, or route, using the at least one on-
board communication network, data generated by an origi-
nation device on-board the vehicle to the interface corre-
sponding to the particular bearer or to an interface
corresponding to another particular bearer for transmission
from the vehicle.

[0121] 43. The information distribution system of any of
the preceding aspects, wherein the at least one on-board
communication network includes at least one of an Ethernet
network, an ARINC 429 network, a wired network, or a
wireless network.

[0122] 44. The information distribution system of any of
the preceding aspects, wherein the on-board information
distribution device further includes a respective direct con-
nection with at least one of: a four-wire connection to a
cockpit of the vehicle, an RS232 connection, a USB con-
nection, a connection to on-board discrete controls of the
vehicle, an E1 connection, a T1 connection, an HDMI
connection, a short-range wireless connection, a POTS
connection, an FXS connection, an FXO connection, or a
stereo connection; and wherein the origination device or the
destination device is communicatively coupled to the on-
board information distribution device via one of the respec-
tive connections.

[0123] 45. The information distribution system of any of
the preceding aspects, wherein the on-board information
distribution device further includes an engine to at least one
of: route, using a particular direct connection, data received
via an interface corresponding to the particular bearer to a
destination device on-board the vehicle and corresponding
to the particular direct connection, or route, using the
particular direct connection or another direct connection,
data generated by an origination device on-board the vehicle
to the interface corresponding to the particular bearer or to
an interface corresponding to another particular bearer for
transmission of the data generated by the origination device
from the vehicle.

[0124] Thus, many modifications and variations may be
made in the techniques and structures described and illus-
trated herein without departing from the spirit and scope of
the present claims. Accordingly, it should be understood that
the methods and apparatus described herein are illustrative
only and are not limiting upon the scope of the claims.

What is claimed is:

1. A system for distributing data to devices on-board a
vehicle, the system comprising:

a switching component disposed on-board the vehicle and
including a plurality of external interfaces to commu-
nicatively connect the switching component with a
plurality of bearers external to the vehicle, and the
switching component further including an on-board
network interface to communicatively connect the
switching component with a communication network
on-board the vehicle, the on-board communication
network supporting a plurality of user devices on-board
the vehicle; and
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the switching component being an on-board informa-
tion distribution device configured to:
switch first data that is received onto the vehicle via
a first bearer of the plurality of bearers and a first
external interface of the plurality of external inter-
faces for delivery, via the on-board network inter-
face and the on-board communication network, to
a first user device on-board the vehicle; and
switch second data that is received onto the vehicle
via a second bearer of the plurality of bearers and
a second external interface of the plurality of
external interfaces for delivery, via the on-board
network interface and the on-board communica-
tion network, to a second user device on-board the
vehicle,
the first bearer and the second bearer selected based
on a set of selection rules represented by a respec-
tive set of weightings applied to each selection
criteria for a plurality of possible conditions asso-
ciated with the vehicle, a plurality of different data
characteristics, respective preferences of end-us-
ers of the plurality of user devices, and respective
preferences of at least one of a system user or a
system provider of the system,
the set of selection rules indicating, for a set of first
selection criteria including a plurality of current
conditions associated with the vehicle, one or
more characteristics of the first data to be received
onto the vehicle, the respective preference of the
end-user of the first user device, and the respective
preference of the at least one of the system user or
the system provider of the system, a respective
relative importance of each first selection criterion
amongst the set of first selection criteria, and
the set of selection rules further indicating, for a set
of second selection criteria including the plurality
of current conditions associated with the vehicle,
one or more characteristics of the second data to
be received onto the vehicle, the respective pref-
erence of the end-user of the second user device,
and the respective preference of the at least one of
the system user or the system provider of the
system, a respective relative importance of each
second selection criterion amongst the set of sec-
ond selection criteria.
2. The system of claim 1, wherein the switching compo-
nent is further configured to at least one of:
switch third data received onto the vehicle via the first
bearer and the first external interface to the on-board
network interface for delivery to the first user device; or
switch fourth data received onto the vehicle via the
second bearer of the plurality of bearers and the second
external interface to the on-board network interface for
delivery to the first user device.
3. The system of claim 1,
further comprising a bearer selection engine on-board the
vehicle and configured to: (i) select the first bearer for
receiving the first data onto the vehicle or the second
bearer for receiving the second data onto the vehicle,
and (i) select another bearer for delivering data from
the vehicle, the selected bearer for delivering data from
the vehicle being different than the selected bearer for
receiving data onto the vehicle.
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4. The system of claim 1, wherein at least one of the
selection of the first bearer or the selection of the second
bearer is based on at least one of a cost of using the first
bearer or a cost of using the second bearer.
5. The system of claim 4, wherein the at least one of the
selection of the first bearer or the selection of the second
bearer is further based on at least one of a throughput of the
first bearer or a throughput of the second bearer.
6. The system of claim 1, wherein the first bearer includes
a first link to a first cell site, and the second bearer includes
a second link to a second cell site.
7. The system of claim 1, wherein the first bearer includes
a first link to a cell site and the second bearer includes a
second link to a satellite.
8. The system of claim 1, wherein:
the on-board communication network is a first on-board
communication network included in a plurality of com-
munication networks on-board the vehicle;
the on-board network interface of the switching compo-
nent is a first on-board network interface included in a
plurality of on-board network interfaces of the switch-
ing component; and
the switching component is further configured to switch
third data received via the first bearer or via the second
bearer to a second on-board network interface commu-
nicatively connecting the switching component to a
second on-board communication network, the third
data destined for an on-board device communicatively
connected to the second on-board communication net-
work.
9. The system of claim 9, wherein at least one of the first
on-board communication network or the second on-board
communication network is a wired communication network.
10. The system of claim 1, wherein the plurality of
different data characteristics includes two or more of: a
content of data, a priority of data relative to respective
priorities of other data, or a delivery urgency of data relative
to respective delivery urgencies of the other data.
11. A switching device disposed on-board a vehicle, the
switching device comprising:
a plurality of external interfaces communicatively con-
necting the switching device with a plurality of bearers
external to the vehicle;
an on-board network interface communicatively connect-
ing the switching device with a communication net-
work on-board the vehicle;
an information routing engine comprising first computer-
executable instructions stored on one or more tangible
computer storage media and executable by one or more
processors to:
route first data that is received onto the vehicle via a
first bearer of the plurality of bearers to the on-board
network interface for delivery to a first user device
communicatively connected to the on-board commu-
nication network; and

route second data that is received onto the vehicle via
a second bearer of the plurality of bearers to the
on-board network interface for delivery to a second
user device communicatively connected to the on-
board communication network; and

a bearer selection engine comprising second computer-
executable instructions stored on the one or more
tangible computer storage media and executable by the
one or more processors to select the first bearer for

Mar. 10, 2022

receiving the first data onto the vehicle and select the
second bearer for receiving the second data onto the
vehicle based on a set of selection rules represented by
a respective set of weightings applied to each selection
criteria for a plurality of possible conditions associated
with the vehicle, a plurality of data characteristics,
respective preferences of end-users of the plurality of
user devices, and respective preferences of at least one
of a system user or a system provider of the system,
the set of selection rules indicating, for a set of first
selection criteria including a plurality of current
conditions associated with the vehicle, one or more
characteristics of the first data to be received onto the
vehicle, the respective preference of the end-user of
the first user device, and the respective preference of
the at least one of the system user or the system
provider of the system, a respective relative impor-
tance of each first selection criterion amongst the set
of first selection criteria, and
the set of selection rules further indicating, for a set of
second selection criteria including the plurality of
current conditions associated with the vehicle, one or
more characteristics of the second data to be received
onto the vehicle, the respective preference of the
end-user of the second user device, and the respec-
tive preference of the at least one of the system user
or the system provider of the system, a respective
relative importance of each second selection crite-
rion amongst the set of second selection criteria.

12. The switching device of claim 11, wherein the first
computer-executable instructions of the information routing
engine are further executable by the processor to route third
data that is received, onto the vehicle via the second bearer
and the second external interface, to the on-board network
interface, the third data destined for the first user device.

13. The switching device of claim 11, wherein the plu-
rality of current conditions includes a current physical state
of'the vehicle that is detected by the vehicle during a journey
of the vehicle from an origination point to a destination
point.

14. The switching device of claim 11, wherein at least one
of the selection of the first bearer or the selection of the
second bearer is based on at least one of: a cost of using the
first bearer, a cost of using the second bearer, a throughput
of the first bearer, or a throughput of the second bearer.

15. The switching device of claim 11, wherein the first
bearer includes a first link to a first cell site, and the second
bearer includes a second link to a second cell site.

16. The switching device of claim 11, wherein the first
bearer includes a first link to a cell site and the second bearer
includes a second link to a satellite.

17. The switching device of claim 11, wherein at least one
of the first bearer or the second bearer supports LTE (Long
Term Evolution).

18. The switching device of claim 11, wherein at least one
of the first bearer or the second bearer has a respective
bandwidth that supports streaming data.

19. The switching device of claim 11, wherein:

the switching device comprises a plurality of on-board

network interfaces communicatively connecting the
switching device with a plurality of on-board commu-
nication networks;

the information routing engine is further configured to

switch fifth data received onto the vehicle via the first
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bearer or via the second bearer to another on-board
network interface communicatively connecting the
switching device to another on-board communication
network, the fifth data destined for an on-board device
communicatively connected to the another on-board
communication network; and

the on-board communication network is a wireless com-

munication network.

20. The switching device of claim 11, wherein the plu-
rality of different data characteristics includes two or more
of: a content of data, a priority of data relative to respective
priorities of other data, or a delivery urgency of data relative
to respective delivery urgencies of other data.

#* #* #* #* #*
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